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(54) METHOD AND APPARATUS FOR FORGING HETEROGENEOUS MATERIAL

(57) Disclosed are a method and an apparatus for
forging dissimilar materials by which dissimilar materials
may be sequentially pressed after being introduced into
and fixed to a tray plate that is moved above a lower mold
so that the productivity of the product may be improved
by continuously introducing the material even only by
supplying a material plate. The apparatus includes a
press having upper and lower molds, a tray plate supply
unit that supplies a tray plate by one pitch from one side
to an opposite side towards an upper side of the lower
mold, punching parts that are provided on sides of the
upper and lower molds to continuously form material
passing/fixing parts in the tray plate, a material plate sup-
ply unit that is provided in front of the press to supply a
material plate to the upper sides of the material pass-
ing/fixing parts by one pitch, cutting/pressing parts that
are provided in the upper and lower molds at opposite
sides of the punching parts to repeatedly cut the material
plate introduced to upper sides of the material pass-
ing/fixing parts and fix the cut materials to the material
passing/fixing parts after pressing the materials, pressing
parts that are provided in the upper and lower molds at
opposite sides of the cutting/pressing parts to press the
moved materials, and extraction parts that are provided
in the upper and lower molds at opposite sides of the
pressing parts to separate and extract the formed mate-
rials.



EP 3 147 044 A2

2

5

10

15

20

25

30

35

40

45

50

55

Description

TECHNICAL FIELD

[0001] Embodiments of the present invention de-
scribed herein relate to a method and an apparatus for
forging dissimilar materials, and more particularly to a
method and an apparatus for forging dissimilar materials
by which dissimilar materials may be sequentially
pressed after being introduced into and fixed to a tray
plate that is moved above a lower mold so that the pro-
ductivity of the product may be improved by continuously
introducing the material even only by supplying a material
plate.

BACKGROUND ART

[0002] In general, forging is a forming method by which
a material, such as iron or a non-iron metal, may be plas-
ticized. Further, the forging operation of pressing a ma-
terial is performed by a press machine (hereinafter, a
press) including upper and lower molds.
[0003] Further, when a material is plasticized through
forging according to the related art, a single forming meth-
od for forming a forged product by pressing a single ma-
terial is known, and a sequential forming method of form-
ing a forged product through sequential processing by
introducing a long plate-shaped material into a progres-
sive press.
[0004] Hereinafter, Korean Patent No. 0417939 enti-
tled "Sequential Feeding/processing Apparatus (herein-
after, "a conventional sequential feeding/processing ap-
paratus) will be described as an example of a conven-
tional sequential forming method.
[0005] Accordingly, the conventional sequential feed-
ing/processing apparatus is adapted to form forged prod-
ucts by sequentially processing a long target material,
and is configured such that a plurality of processing units
are arranged in a lengthwise feeding direction of the tar-
get material (for example, the material) in correspond-
ence to a plurality of processing processes to sequential
process the material through pitch feeding, the body be-
ing formed by a substrate, a support plate installed to be
spaced apart from the substrate, a slider that is formed
between the substrate and the support plate to be moved
in a direction that is perpendicular to the substrate and
the support plate. Further, the processing unit is imple-
mented by a mechanical processing unit and the me-
chanical processing is continuously performed by con-
trolling movement of the slider.
[0006] However, the conventional sequential feed-
ing/processing apparatus is advantageous in manufac-
turing a product by pressing a thin plate having a low
docility. However, when a forged product is manufac-
tured by introducing a thin plate of aluminum or copper
having a high docility into the conventional sequential I
feeding/processing apparatus, a feeding pitch of the ma-
terial is changed by rapidly enlarging the volume of the

material during the forging operation due to the excellent
docility. Therefore, the conventional sequential feed-
ing/processing apparatus cannot sequentially process a
material, such as aluminum or copper, which has an ex-
cellent docility.

DETAILED DESCRIPTION OF THE INVENTION

TECHNICAL PROBLEM

[0007] Embodiments of the present invention provide
a method and an apparatus for forging dissimilar mate-
rials, by which dissimilar materials of excellent docility
may be sequentially pressed by introducing the materials
into material passing/fixing parts to fix the materials to
the material passing/fixing parts by continuously forming
the material passing/fixing parts in a tray plate that is
introduced to an upper side of a lower mold, and the
materials may be continuously introduced even only by
supplying a material plate.
[0008] Embodiments of the present invention also pro-
vides a method and an apparatus for forging dissimilar
materials, by which dissimilar materials may be fixed to
a tray plate more firmly by fixing front and rear sides of
the dissimilar materials to the passing/fixing hole of a
material passing/fixing part formed in the tray plate after
the dissimilar materials pass through the passing/fixing
hole, and manufacturing costs may be reduced when the
materials are pressed by reducing the fixed volume of
the high-priced dissimilar materials and maximizing use
of the materials.
[0009] Embodiments of the present invention also pro-
vides a method and an apparatus for forging dissimilar
materials, by which deformation of front and rear ends
of a tray plate may be maximally reduced when a material
is pressed, by further forming transversely long deforma-
tion preventing holes on front and rear sides of a material
passing/fixing part of the tray plate so that the precision
of pressing of the material may be further improved.
[0010] Embodiments of the present invention also pro-
vides a method and an apparatus for forging dissimilar
materials, by which opposite sides of a material, as well
as front, rear, upper, and lower sides of the material may
be formed together and corners of the material may be
rounded.
[0011] Embodiments of the present invention also pro-
vides a method and an apparatus for forging dissimilar
materials, by which a material may be smoothly demold-
ed upwards when the material is formed, by supplying a
tray plate such that the tray plate is spaced apart from
an upper surface of a lower mold.
[0012] Embodiments of the present invention also pro-
vides a method and an apparatus for forging dissimilar
materials, by which a post-process, such as cutting, may
be made unnecessary by cutting, separating, and ex-
tracting a circumference of a material when the finished
material is extracted.
[0013] Embodiments of the present invention also pro-
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vides a method and an apparatus for forging dissimilar
materials, by which a pressed material may be demolded
upwards more smoothly from a lower mold.

TECHNICAL SOLUTION

[0014] In accordance with an aspect of the present in-
vention, there is provided a method of forging dissimilar
materials, the method including preparing a press includ-
ing upper and lower molds, each of which has a punching
part, a cutting/pressing part, a pressing part, and an ex-
traction part that are sequentially provided from one side
to an opposite side thereof, and repeatedly elevating the
upper mold, continuously forming material passing/fixing
parts in a tray plate through the punching part by supply-
ing a tray plate by one pitch from one side to an opposite
side towards an upper side of the lower mold whenever
the upper mold is lifted, introducing material plates from
a front side to upper sides of the material passing/fixing
parts whenever the upper mold is lifted, repeatedly cut-
ting the material plates through the cutting/pressing part,
continuously introducing the cut materials to upper sides
of the material passing/fixing parts, pressing the intro-
duced material, and fixing the materials to the material
passing/fixing parts, pressing the materials that are
moved while being fixed to the tray plate, through the
pressing part, and separating the materials that have
been formed while being fixed to the tray plate, and ex-
tracting the separated materials to a lower side.
[0015] Each of the material passing/fixing part may in-
clude a central hole, and one or more passing/fixing holes
that are formed on front and rear sides of the central hole
such that the materials pass through the passing/fixing
holes to be fixed to the passing/fixing holes.
[0016] Deformation preventing holes that extends
transversely to prevent deformation of the tray plate may
be further formed on the front and rear sides of the central
hole.
[0017] The fixing of the materials may include in a state
in which a rear side of the material plate is situated on
the material passing/fixing part that has been moved to
an opposite side to be stopped, cutting the rear side of
the material by lowering the upper mold, and seating the
cut material around an upper side of the central hole, and
moving the material to an opposite side by one pitch after
the material is seated, pressing front and rear sides of
the material by lowering the upper mold, and fixing the
front and rear sides of the material to the material pass-
ing/fixing hole after the material passes through the ma-
terial passing/fixing hole.
[0018] The forming of the material may include press-
ing front, rear, upper, and lower sides of the material,
sequentially cutting connection plates of opposite sides
of the material after the front, rear, upper, and lower sides
of the material are pressed, and discharging the connec-
tion plates to a lower side, and pressing opposite sides
of the material the front, rear, upper, and lower sides of
which have been pressed.

[0019] The material may be a metal, and the tray plate
may be formed of a metal having a docility that is smaller
than a docility of the material.
[0020] The material may be aluminum or copper, and
the tray plate may be formed of iron or stainless steel.
[0021] In accordance with another aspect of the
present invention, there is provided an apparatus for forg-
ing dissimilar materials, the apparatus including a press
having upper and lower molds, a tray plate supply unit
that supplies a tray plate by one pitch from one side to
an opposite side towards an upper side of the lower mold,
punching parts that are provided on sides of the upper
and lower molds to continuously form material pass-
ing/fixing parts in the tray plate, a material plate supply
unit that is provided in front of the press to supply a ma-
terial plate to the upper sides of the material passing/fix-
ing parts by one pitch, cutting/pressing parts that are pro-
vided in the upper and lower molds at opposite sides of
the punching parts to repeatedly cut the material plate
introduced to upper sides of the material passing/fixing
parts and fix the cut materials to the material passing/fix-
ing parts after pressing the materials, pressing parts that
are provided in the upper and lower molds at opposite
sides of the cutting/pressing parts to press the moved
materials, and extraction parts that are provided in the
upper and lower molds at opposite sides of the pressing
parts to separate and extract the formed materials.
[0022] The press may further include an elevation
guide part that supplies the tray plate such that the tray
plate is elevated to be spaced apart from an upper sur-
face of the lower mold.
[0023] The elevation guide part may include a plurality
of elevation guide rolls which are formed on front and
rear sides of the lower mold to be spaced apart from each
other, which maintains a lifted location to be elevated
through a spring below the elevation guide rolls, and each
of which is attached to a front end or a rear end of the
tray plate.
[0024] Each of the material passing/fixing parts may
include a central hole, and one or more passing/fixing
holes that are formed on front and rear sides of the central
hole such that the materials pass through the passing/fix-
ing holes to be fixed to the passing/fixing holes.
[0025] Deformation preventing holes that extend trans-
versely to prevent deformation of the tray plate may be
further formed on the front and rear sides of the central
hole.
[0026] Each of the cutting/pressing parts may include
a material cutting part that cuts the material through low-
ering of the upper mold, and a material pressing/fixing
part that is provided on an opposite side of the material
cutting part to press front and rear sides of the material
and fixing the material to the passing/fixing holes formed
on the front and rear sides of the material passing/fixing
part after passing the material through the passing/fixing
holes.
[0027] Each of the pressing parts may include one or
more first pressing parts that are provided on one side
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of the pressing part to form the front, rear, and upper
sides of the material, a connection plate cutting part that
is provided on an opposite side of the first pressing parts
to connect the material passing/fixing parts of the tray
plate, and one or more second pressing parts that are
provided on an opposite side of the connection plate cut-
ting part to press opposite sides of the material.
[0028] The pressing part may further include a material
forming/demolding part that is provided on an opposite
side of the pressing part to finally press the material and
demolding the material from the lower mold upwards by
lifting the formed material through a resilient force of a
spring.
[0029] The material forming/demolding part may in-
clude a first material demolding part that is provided on
one side of the material forming/demolding part to sep-
arate and extract the material while forming front and rear
sides of the material, and a second material demolding
part that is provided on an opposite side of the first ma-
terial demolding part to separate and extract the material
while forming opposite sides of the material.
[0030] The first material demolding part may include a
material pushing mold that is provided in the upper mold,
a mold insertion groove that is defined in the lower mold
that is situated below the material pushing mold by front
and rear inclined surfaces such that front and rear sides
of an upper portion thereof is wide and front and rear
sides of a lower portion thereof is narrow, two front and
rear elevation molds that are inserted into front and rear
sides of the mold insertion groove, have attachment in-
clined surfaces attached to the front and rear inclined
surfaces on the front and rear sides of each of the front
and rear elevation molds, and have formed surfaces on
facing surfaces thereof, a central mold that is provided
between the front and rear elevation molds, a plurality of
elevation pins that are formed at a lower portion of the
mold insertion groove to pass through the mold insertion
groove so as to push lower sides of the front and rear
elevation molds and the central mold, and an elevation
plate that is attached to lower sides of the elevation pins
to normally push the elevation pins upwards through one
or more springs.
[0031] The second material demolding part may in-
clude a material pushing mold that is provided in the up-
per mold, a forming mold insertion groove that is defined
in the lower mold that is situated below the material push-
ing mold by opposite inclined surfaces such that opposite
sides of an upper portion thereof is wide and opposite
sides of a lower portion thereof is narrow, opposite ele-
vation molds that are inserted into opposite sides of the
forming mold insertion groove, have attachment inclined
surfaces that are attached to front and rear inclined sur-
faces, and have formed surfaces on facing surfaces
thereof, a central mold that is provided between the op-
posite elevation molds, a plurality of elevation pins that
are formed at a lower portion of the forming mold insertion
groove to pass through the mold insertion groove so as
to push lower sides of the opposite elevation molds and

the central mold, and an elevation plate that is attached
to lower sides of the elevation pins to normally push the
elevation pins upwards through one or more springs.
[0032] Each of the extraction parts may include a cir-
cumference cutting part that temporarily partially cuts a
circumference of the material that has been pressed
through lowering of the upper mold, and an extrac-
tion/discharge part that is provided on an opposite side
of the circumference cutting part to separate and cut the
material that has been finished through lowering of the
upper mold and discharge the material to a lower side.
[0033] The circumference cutting part may include a
lower mold that is inserted into the lower mold to form a
forming part, into which the material is inserted, therein,
a discharge mold that is provided in the interior of the
forming part to be elevated, an elevation pin that is pro-
vided in the lower mold that is situated below the dis-
charge mold to pass through the lower mold and push a
lower end of the discharge mold upwards, an elevation
plate that is provided in the interior of the lower mold to
be elevated while being attached to a lower side of the
elevation pin and to normally push the elevation pins up-
wards through one more more springs arranged below
the elevation plate, and wherein the apparatus further
includes an elevation plate striking unit that strikes a low-
er side of the elevation plate through driving of a motor
to separate the material inserted into the forming part
upwards.
[0034] The first pressing part or the second pressing
part may include a lower mold that is inserted into the
lower mold to form a forming part, into which the material
is inserted, therein, a discharge mold that is provided in
the interior of the forming part to be elevated, an elevation
pin that is provided in the lower mold that is situated below
the discharge mold to pass through the lower mold and
push a lower end of the discharge mold upwards, an el-
evation plate that is provided in the interior of the lower
mold to be elevated while being attached to a lower side
of the elevation pin and to normally push the elevation
pins upwards through one more more springs arranged
below the elevation plate, and the apparatus further in-
cludes an elevation plate striking unit that strikes a lower
side of the elevation plate through driving of a motor to
separate the material inserted into the forming part up-
wards.
[0035] The elevation plate striking unit may include a
striking elevation pin which passes from a center of a
lower side of the spring downward, an upper portion of
which passes through the spring, and a lower portion of
which protrudes to a lower side of the lower mold, a strik-
ing plate that is provided below the striking elevation pin
to be horizontally attached to the striking elevation pin
such that the striking plate is elevated through a guide
shaft around the striking plate, a spring that is resiliently
installed in the striking elevation pin to be disposed be-
tween a lower surface of the lower mold and an upper
side of the striking plate, and a striking part that strikes
a lower surface of the striking plate through driving of a
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motor.
[0036] The striking part may include a working link a
center of which is fixed to the press through a hinge shaft
such that the striking part is rotated about the hinge shaft,
one end of which is attached to a lower side of the striking
plate, and an opposite end of which is provided with a
rotary roll, and a rotary cam plate that is connected to a
rotary shaft of the motor to be rotated and in which the
rotary roll is attached to a circumference of the rotary
cam plate, such that the striking plate is stricken by
changing an angle of the working link.
[0037] The material may be a metal and the tray plate
may be formed of a metal that has a docility that is smaller
than that of the material.
[0038] The material may be aluminum or copper, and
the tray plate may be formed of iron or stainless steel.

ADVANTAGEOUS EFFECTS OF THE INVENTION

[0039] According to the present invention, dissimilar
materials may be sequentially pressed by introducing the
dissimilar materials into the tray plate moved above the
lower mold to fix the dissimilar materials to the tray plate,
and the productivity of the product may be improved by
continuously introducing the materials even only through
supplying of the material plate.
[0040] Further, according to the present invention, a
defect in which the materials deviates from the tray plate
when the materials are pressed may be prevented in ad-
vance by fixing the front and rear sides of the dissimilar
materials to the passing/fixing holes of the material pass-
ing/fixing parts formed in the tray plate after the dissimilar
materials pass through the passing/fixing holes and fixing
the dissimilar materials to the tray plate more firmly.
Moreover, manufacturing costs may be reduced when
the materials are pressed by reducing the fixed volume
of the high-priced dissimilar material and maximizing use
of the materials.
[0041] Further, according to the present invention, de-
formation of front and rear ends of a tray plate may be
maximally reduced when a material is pressed, by further
forming transversely long deformation preventing holes
on front and rear sides of a material passing/fixing part
of the tray plate so that the precision of pressing of the
material may be further improved.
[0042] Further, according to the present invention, op-
posite sides of a material, as well as front, rear, upper,
and lower sides of the material may be formed together
and corners of the material may be rounded so that the
design of the product may be diversified.
[0043] Further, according to the present invention, the
apparatus may be restrained from being stopped in a
process of performing a forming operation by supplying
the tray plate while the tray plate is spaced apart from
the upper surface of the lower mold and smoothly
demolding the materials upwards when the material is
pressed.
[0044] Further, according to the present invention, a

post-process, such as cutting, may be made unneces-
sary by cutting, separating, extracting a circumference
of the material when the finished material is extracted,
so that costs due to the post-process may be reduced.
[0045] Further, according to the present invention, the
apparatus may be restrained from being stopped in a
process of performing a forming operation by demolding
the pressed material from the lower mold upwards more
smoothly.

DESCRIPTION OF THE DRAWINGS

[0046]

FIG. 1 is a schematic perspective view illustrating a
forging apparatus according to the present invention;
FIG. 2 illustrates a main part according to the present
invention;
FIG. 2A illustrates an upper side of a lower mold;
FIG. 2B is a schematic view illustrating a process;
FIG. 3 is a process flowchart illustrating a forging
method according to the present invention;
FIG. 4 illustrates a material passing/fixing part form-
ing operation 200 according to the present invention;
FIG. 4A is a schematic perspective view;
FIG. 4B is a sectional view taken along line A-A of
FIG. 4A;
FIG. 5 is a schematic perspective view illustrating a
material introducing/fixing operation 300 according
to the present invention;
FIG. 6 is a schematic perspective view illustrating a
material forming operation 400 according to the
present invention;
FIG. 7 is a sectional view taken along line B-B of
FIG. 6;
FIG. 7A illustrates a pressed state;
FIG. 7B illustrates a demolded state of a material;
FIG. 8 is a sectional view taken along line C-C of
FIG. 6;
FIG. 8A illustrates a pressed state;
FIG. 8B illustrates a demolded state of a material;
FIG. 9 illustrates an elevation plate striking unit ac-
cording to the present invention;
FIG. 9A illustrates a pressed state; and
FIG. 9B illustrates a demolded state of a material.

MODE OF THE INVENTION

[0047] Hereinafter, exemplary embodiments of the
present invention will be described in detail with refer-
ence to the accompanying drawings. However, it is noted
that the present invention may be implemented in a plu-
rality of different forms and is not limited to the embodi-
ments.
[0048] FIG. 1 is a schematic perspective view illustrat-
ing a forging apparatus according to the present inven-
tion. FIG. 2 illustrates a main part according to the present
invention. FIG. 2A illustrates an upper side of a lower
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mold. FIG. 2B is a schematic view illustrating a process.
FIG. 3 is a process flowchart illustrating a forging method
according to the present invention. FIG. 4 illustrates a
material passing/fixing part forming operation 200 ac-
cording to the present invention. FIG. 4A is a schematic
perspective view. FIG. 4B is a sectional view taken along
line A-A of FIG. 4A. FIG. 5 is a schematic perspective
view illustrating a material introducing/fixing operation
300 according to the present invention. FIG. 6 is a sche-
matic perspective view illustrating a material forming op-
eration 400 according to the present invention. FIG. 7 is
a sectional view taken along line B-B of FIG. 6. FIG. 7A
illustrates a pressed state. FIG. 7B illustrates a demolded
state of a material. FIG. 8 is a sectional view taken along
line C-C of FIG. 6. FIG. 8A illustrates a pressed state.
FIG. 8B illustrates a demolded state of a material. FIG.
9 illustrates an elevation plate striking unit according to
the present invention. FIG. 9A illustrates a pressed state.
FIG. 9B illustrates a demolded state of a material.
[0049] As illustrated in the drawings, an apparatus for
forging dissimilar materials according to the present in-
vention includes a press 1 having upper and lower molds
11 and 12, and includes a tray plate supply unit 2 that
supplies a tray plate 9 from one side (hereinafter, left
sides of the drawings will be referred to as one side and
right sides of the drawings that are opposite sides thereof
will be referred to an opposite side) to an opposite side
towards an upper side of the lower mold 12 by one pitch.
[0050] Further, the apparatus for forging dissimilar ma-
terials according to the present invention includes punch-
ing parts 3 that are provided on sides of the upper and
lower molds 11 and 12 to continuously form material
passing/fixing parts 91 in the tray plate 9, a material plate
supply unit 4 that is provided in front of the press 1 to
supply a material plate 10 to the upper sides of the ma-
terial passing/fixing parts 91 by one pitch, cutting/press-
ing parts 5 that are provided in the upper and lower molds
11 and 12 at opposite sides of the punching parts 3 to
repeatedly cut the material plate 10 introduced to upper
sides of the material passing/fixing parts 91 and fix the
cut materials to the material passing/fixing parts 91 after
pressing the materials 20, pressing parts 6 that are pro-
vided in the upper and lower molds 11 and 12 at opposite
sides of the cutting/pressing parts 5 to press the moved
materials 20, and extraction parts 7 that are provided in
the upper and lower molds 11 and 12 at opposite sides
of the pressing parts 6 to separate and extract the formed
materials 20.
[0051] Further, the press 1 that constitutes the present
invention has upper and lower molds 11 and 12 and the
upper mold 11 is elevated above the lower mold 12, and
the configuration of elevating the upper mold 11 is well
known in the art and accordingly, will not be described
in detai. Moreover, the press 1 further include an eleva-
tion guide part 13 that supplies the tray plate 9 such that
the tray plate 9 is elevated to be spaced apart from an
upper surface of the lower mold 12.
[0052] The elevation guide part 13 includes a plurality

of elevation guide rolls 131 which are formed on front
and rear sides of the lower mold 12 to be spaced apart
from each other, which maintains a lifted location to be
elevated through a spring S below the elevation guide
rolls 131, and each of which is attached to a front end or
a rear end of the tray plate 9. That is, the tray plate 7 is
moved to a lower side and is attached to an upper surface
of the lower mold 12 when the upper mold 11 is lowered.
[0053] Accordingly, in the present invention, because
the material 20 may be smoothly demolded while being
pressed by supplying the tray plate 9 such that the tray
plate 9 is spaced apart from an upper surface of the lower
mold 12 through the elevation guide part 13 including the
elevation guide rolls 131, the apparatus may be re-
strained from being stopped when the material 20 is
pressed.
[0054] Further, as the tray plate supply unit 2 according
to the present invention is provided on one side of the
press 1 to be spaced apart from the press 1, it functions
to supply the tray plate wound on a roller to an upper side
of the lower mold 12 of the press 1. Further, the tray plate
supply unit 2 having the above-mentioned function sup-
plies the tray plate 9 from one side to an opposite side
towards the lower mold 12 by one pitch through driving
of two upper and lower interworking rollers. The tray plate
supply unit 2 is well known, and a detailed description
thereof will be omitted.
[0055] Further, the punching parts 3 according to the
present invention are are provided on sides of the upper
and lower molds 11 and 12 to continuously form material
passing/fixing parts 91 in the tray plate 9. Each of the
material passing/fixing parts 91 having the above-men-
tioned function includes a plurality of punches that are
provided in the upper mold 11 at every pitch, and a plu-
rality of forming holes that are provided in the lower mold
12 to discharge the plate that has been punched by the
punches to a lower side.
[0056] Further, the material passing/fixing parts 91
formed by the punching parts 3 includes a central hole
911, and one or more passing/fixing holes 912 that are
formed on the front and rear sides of the central hole 911
such that the material 20 passes through the passing/fix-
ing holes 912 to be fixed. Moreover, the central hole 911
may have a rectangular or circular shape, and the draw-
ings illustrate that a rectangular hole is formed.
[0057] Deformation preventing holes 913 that extend
transversely to prevent deformation of the tray plate 9
are further formed on the front and rear sides of the cen-
tral hole 911. Accordingly, as deformation of the front and
rear ends of the tray plate 9 may be restrained when the
material 20 is pressed by the deformation preventing
holes 913 formed on the front and rear sides of the ma-
terial passing/fixing parts 91 of the tray plate 9, the pre-
cision of the pressing of the material 20 may be further
improved.
[0058] Further, as the material plate supply unit 4 ac-
cording to the present invention is spaced apart from the
front side of the press 1, it functions to supply the material
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plate 10 wound on a roller to upper sides of the material
passing/fixing parts 91. Further, the material plate supply
unit 4 having the above-mentioned function supplies the
material plate 10 from a front side towards the upper sides
of the material passing/fixing parts 91 by one pitch
through driving of two upper and lower interworking roll-
ers. The material plate supply unit 4 is well known, and
a detailed description thereof will be omitted.
[0059] Further, the cutting/pressing parts 5 according
to the present invention functions to repeatedly cut the
material plate 10 that is introduced to upper sides of the
material passing/fixing parts 91 and press the cut mate-
rials 20 to fix the materials 20 to the material passing/fix-
ing parts 91.
[0060] It is preferable that each of the cutting/pressing
parts 5 having the above-mentioned function include a
material cutting part that cuts the material 20 through
lowering of the upper mold 11, and a material press-
ing/fixing part that is provided on an opposite side of the
material cutting part to press front and rear sides of the
material 20 and fixing the material to the passing/fixing
holes 912 formed on the front and rear sides of the ma-
terial passing/fixing part 91 after passing the material
through the passing/fixing holes 912. Further, the mate-
rial cutting part includes a vertical cutter C that is mounted
on the upper mold 11 to cut a rear side of the material
plate 10 through lifting of the upper mold 11.
[0061] Further, it is preferable that the material 20 be
a metal and the tray plate 9 be formed of a metal that
has a docility that is smaller than that of the material 20.
Moreover, the material 20 may be aluminum or copper,
and the tray plate 9 may be formed of iron or stainless
steel.
[0062] Accordingly, the dissimilar material 20 may be
fixed to the tray plate 9 more firmly by fixing the front and
rear sides of the dissimilar material 20 to a passing/fixing
hole 912 of the material passing/fixing part 91 formed in
the tray plate 9 such that the dissimilar material 20 passes
through the passing/fixing hole 912, through the material
pressing/fixing part. Therefore, the present invention also
prevents a defect in which the material 20 deviates from
the tray plate 9 when the material 20 is pressed. Further,
according to the present invention, as only the front and
rear sides of the dissimilar material 20 is fixed to the tray
plate 9, manufacturing costs may be reduced when the
material 20 is pressed by maximally using the material
20 while minimizing the fixed volume of the high-priced
dissimilar material 20.
[0063] Further, the pressing parts 6 according to the
present invention are provided in the upper and lower
molds at opposite sides of the cutting/pressing parts to
press the moved materials. Further, each of the pressing
parts 6 having the above-mentioned function includes
one or more first pressing parts 61 that are provided on
one side of the pressing part 6 to form the front, rear, and
upper sides of the material 20, a connection plate cutting
part 62 that is provided on an opposite side of the first
pressing parts 61 to connect the material passing/fixing

parts 91 of the tray plate 9, and one or more second
pressing parts 63 that are provided on an opposite side
of the connection plate cutting part 62 to press opposite
sides of the material 20.
[0064] Further, each of the first pressing part 61 and
the second pressing part 62 includes upper and lower
forming molds that are formed in the upper and lower
mold 11 and 12. Moreover, the connection plate cutting
part 62 includes a cutter part (not illustrated) that is pro-
vided in the upper mold 11. Accordingly, in the present
invention, opposite sides of the material 20, as well as
the front, rear, upper, and lower sides of the material 20
may be formed together through the first pressing part
61 and the second pressing part 63, and the design of
the product may be diversified by rounding corners of the
material 20.
[0065] A material forming/demolding part 64 that finally
forms the material 20 and extracts the formed material
20 may be further provided on an opposite side of the
pressing part 6. Further, the material forming/demolding
part 64 includes a first material demolding part 65 that is
provided on one side of the material forming/demolding
part 64 to separate and extract the material 20 while form-
ing front and rear sides of the material 20, and a second
material demolding part 66 that is provided on an oppo-
site side of the first material demolding part 65 to separate
and extract the material 20 while forming opposite sides
of the material 20.
[0066] It is preferable that the first material demolding
part 65 include a material pushing mold M that is provided
in the upper mold 11 such that the pressed material 20
may be demolded upwards from the lower mold 12 more
smoothly, a mold insertion groove 651 that is defined in
the lower mold 12 that is situated below the material push-
ing mold M by front and rear inclined surfaces 651 a such
that front and rear sides of an upper portion thereof is
wide and front and rear sides of a lower portion thereof
is narrow, two front and rear elevation molds 652 that are
inserted into front and rear sides of the mold insertion
groove 651, have attachment inclined surfaces 652a at-
tached to the front and rear inclined surfaces 651 a on
the front and rear sides of each of the front and rear el-
evation molds 652, and have formed surfaces on facing
surfaces thereof, a central mold 653 that is provided be-
tween the front and rear elevation molds 652, a plurality
of elevation pins 654 that are formed at a lower portion
of the mold insertion groove 651 to pass through the mold
insertion groove 651 so as to push lower sides of the
front and rear elevation molds 652 and the central mold
653, and an elevation plate 655 that is attached to lower
sides of the elevation pins 654 to normally push the ele-
vation pins 654 upwards through one or more springs S.
[0067] Accordingly, when the materials 20 that are se-
quentially located on the lower mold 12 through the first
material demolding part 65 is pressed, a formed material
that is inserted into the pair of elevation molds 652 is
formed below the material by lowering the material push-
ing mold 21 as the upper mold 11 of the press 1 is lowered
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first. Next, if the material pushing mold M is lifted by lifting
the upper mold 11 after the formed material inserted into
the pair of elevation molds 662 is pressed, the elevation
plate 654 is lifted by extending the spring S arranged at
a lowermost side of the first material demolding part 65
by using a resilient force. Next, the two elevation molds
652 and the central mold 653 are lifted upwards as the
lifted elevation plate 655 pushes the plurality of elevation
pins 654 that pushes lower sides of the two elevation
molds 652 and the central mold 653 upwards. Further,
then, the two elevation molds 652 are lifted while a gap
between the two elevation molds 652 is widened, by at-
taching the attachment inclined surfaces 652a formed
the elevation molds 652 to the inclined surfaces 651 a of
the mold insertion groove. Next, in this way, if the gap
between the two elevation molds 652 is widened, the
pressed formed material is lifted and demolded from the
space between the two elevation molds 652 and the ma-
terial is smoothly demolded from the lower mold 12 as
the material is moved from the lower mold 12 upwards.
[0068] It is preferable that the second material demold-
ing part 66 include a material pushing mold M that is
provided in the upper mold 11, a forming mold insertion
groove 661 that is defined in the lower mold 12 that is
situated below the material pushing mold M by opposite
inclined surfaces 661 a such that opposite sides of an
upper portion thereof is wide and opposite sides of a low-
er portion thereof is narrow, opposite elevation molds
662 that are inserted into opposite sides of the forming
mold insertion groove 661, have attachment inclined sur-
faces 662a that are attached to front and rear inclined
surfaces, and have formed surfaces on facing surfaces
thereof, a central mold 663 that is provided between the
opposite elevation molds 662, a plurality of elevation pins
664 that are formed at a lower portion of the forming mold
insertion groove 661 to pass through the mold insertion
groove 661 so as to push lower sides of the opposite
elevation molds 662 and the central mold 663, and an
elevation plate 665 that is attached to lower sides of the
elevation pins 664 to normally push the elevation pins
664 upwards through one or more springs S.
[0069] Accordingly, when the materials 20 that are se-
quentially located on the lower mold 12 through the sec-
ond material demolding part 66 is pressed, a formed ma-
terial that is inserted into the pair of elevation molds 652
is formed below the material by lowering the material
pushing mold 21 as the upper mold 11 of the press 1 is
lowered first. Next, if the material pushing mold M is lifted
by lifting the upper mold 11 after the formed material in-
serted into the pair of elevation molds 662 is pressed,
the elevation plate 664 is lifted by extending the spring
S arranged at a lowermost side of the first material
demolding part 66 by using a resilient force. Next, the
two elevation molds 665 and the central mold 662 are
lifted upwards as the lifted elevation plate 663 pushes
the plurality of elevation pins 664 that pushes lower sides
of the two elevation molds 662 and the central mold 663
upwards. Further, then, the two elevation molds 662 are

lifted while a gap between the two elevation molds 662
is widened, by attaching the attachment inclined surfaces
662a formed the elevation molds 652 to the inclined sur-
faces 661 a of the mold insertion groove. Next, in this
way, if the gap between the two elevation molds 662 is
widened, the pressed formed material is lifted and
demolded from the space between the two elevation
molds 652 and the material is smoothly demolded from
the lower mold 12 as the material 20 is moved from the
lower mold 12 upwards.
[0070] Further, the extraction parts 7 according to the
present invention are provided in the upper and lower
molds 11 and 12 to be arranged on an opposite side of
the pressing part 6 to separate and extract the formed
material 20. Further, each of the extraction parts 7 having
the above-mentioned function includes a circumference
cutting part 71 that temporarily partially cuts a circumfer-
ence of the material 20 that has been pressed through
lowering of the upper mold 11, and an extraction/dis-
charge part 72 that is provided on an opposite side of the
circumference cutting part 71 to separate and cut the
material 20 that has been finished through lowering of
the upper mold 11 and discharge the material 20 to a
lower side.
[0071] Accordingly, in the present invention, as a post-
process, such as cutting, is made unnecessary by cutting
a circumference of the material 20 to separate and extract
the circumference of the material 20 when the finished
material 20 is extracted, costs due to the progress of the
post-process may be reduced.
[0072] Meanwhile, the first pressing part 61 or the sec-
ond pressing part 62 includes a lower mold part D1 that
is inserted into the lower mold 12 to form a forming part,
into which the material 20 is inserted, therein, a discharge
mold D2 that is provided in the interior of the forming part
to be elevated, an elevation pin D3 that is provided in the
lower mold 12 that is situated below the discharge mold
D2 to pass through the lower mold 12 and push a lower
end of the discharge mold D2 upwards, an elevation plate
D4 that is provided in the interior of the lower mold 12 to
be elevated while being attached to a lower side of the
elevation pin D3 and to normally push the elevation pins
D3 upwards through one more more springs arranged
below the elevation plate D4, and the apparatus further
includes an elevation plate striking unit 8 that strikes a
lower side of the elevation plate D4 through driving of a
motor to separate the material 20 inserted into the form-
ing part upwards.
[0073] It is preferable that the elevation plate striking
unit 8 include a striking elevation pin 81 which passes
from a center of a lower side of the spring S downwards,
an upper portion of which passes through the spring S,
and a lower portion of which protrudes to a lower side of
the lower mold 12, a striking plate 82 that is provided
below the striking elevation pin 81 to be horizontally at-
tached to the striking elevation pin 81 such that the strik-
ing plate 82 is elevated through a guide shaft G around
the striking plate 82, a spring S that is resiliently installed
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in the striking elevation pin 81 to be disposed between a
lower surface of the lower mold 12 and an upper side of
the striking plate 82, and a striking part 83 that strikes a
lower surface of the striking plate 82 through driving of a
motor 833.
[0074] Further, the striking part 83 includes a working
link 831 a center of which is fixed to the press 1 through
a hinge shaft 831 a such that the striking part 83 is rotated
about the hinge shaft 831 a, one end of which is attached
to a lower side of the striking plate 82, and an opposite
end of which is provided with a rotary roll 831 b, and a
rotary cam plate 832 that is connected to a rotary shaft
of the motor 833 to be rotated and in which the rotary roll
831 b is attached to a circumference of the rotary cam
plate 832, such that the striking plate 82 is stricken by
changing an angle of the working link 831.
[0075] Accordingly, in the present invention, after the
material 20 inserted into the forming hole of the lower
mold part D1, the striking plate 82 is stricken by driving
the motor 833 and instantaneously lifting one end of the
working link 831 while lifting the upper mold 11 and lifting
the material pushing mold, through the elevation plate
striking unit 8.
[0076] Then, as the striking elevation pin 81 is instan-
taneously lifted while the striking plate 82 is lifted, the
elevation plate D4, the elevation pin D3, and the dis-
charge mold D2 are instantaneously lifted, so that the
material 20 is pressed and the material 20 inserted into
the forming hole of the lower mold part D1 is demolded
to an upper side of the lower mold.
[0077] Accordingly, in the present invention, as the
pressed material 20 may be demolded to an upper side
of the lower mold 12 more smoothly through the elevation
plate striking unit 8, the apparatus may be restrained from
being stopped in the process of pressing the material 20.
[0078] Hereinafter, a method of forging a dissimilar ma-
terial according to the present invention will be described.
[0079] As illustrated in FIGS. 1 to 9, the method of forg-
ing a dissimilar material according to the present inven-
tion may be performed through the above-described
forming apparatus. Accordingly, first, the method of forg-
ing a dissimilar material according to the present inven-
tion performs an operation 100 of preparing a press 1
including upper and lower molds 11 and 12, each of which
has a punching part 3, a cutting/pressing part 5, a press-
ing part 6, and an extraction part 7 that are sequentially
provided from one side to an opposite side thereof, and
repeatedly elevating the upper mold 11.
[0080] Next, a material passing/fixing part forming op-
eration 200 of continuously forming material passing/fix-
ing parts 91 in a tray plate 9 through the punching part 3
by supplying a tray plate 9 by one pitch from one side to
an opposite side towards an upper side of the lower mold
12 whenever the upper mold 11 is lifted is performed.
[0081] Further, each of the material passing/fixing
parts 91 includes a central hole 911, and one or more
passing/fixing holes 912 that are formed on the front and
rear sides of the central hole 911 such that the material

20 passes through the passing/fixing holes 912 to be
fixed. Moreover, the central hole 911 may have a rectan-
gular or circular shape, and the drawings illustrate that a
rectangular hole is formed.
[0082] Deformation preventing holes 913 that extend
transversely to prevent deformation of the tray plate 9
are further formed on the front and rear sides of the cen-
tral hole 911. Accordingly, as deformation of the front and
rear ends of the tray plate 9 may be restrained when the
material 20 is pressed by the deformation preventing
holes 913 formed on the front and rear sides of the ma-
terial passing/fixing parts 91 of the tray plate 9, the pre-
cision of the pressing of the material 20 may be further
improved.
[0083] Next a material introducing/fixing operation 300
of introducing material plates 10 from a front side to upper
sides of the material passing/fixing parts 91 whenever
the upper mold 11 is lifted, repeatedly cutting the material
plates 10 through the cutting/pressing part 5, continuous-
ly introducing the cut materials 20 to upper sides of the
material passing/fixing parts 91, pressing the introduced
material 20, and fixing the materials to the material pass-
ing/fixing parts 91 is performed.
[0084] Further, it is preferable that the material 20 be
a metal and the tray plate 9 be formed of a metal that
has a docility that is smaller than that of the material 20.
Moreover, the material 20 may be aluminum or copper,
and the tray plate 9 may be formed of iron or stainless
steel.
[0085] It is preferable that the material introducing/fix-
ing operation 300 include a process of, in a state in which
a rear side of the material plate 10 is situated on the
material passing/fixing part 91 that has been moved to
an opposite side to be stopped, cutting the rear side of
the material 20 by lowering the upper mold 12, and seat-
ing the cut material 20 around an upper side of the central
hole 911, and a process of moving the material 20 to an
opposite side by one pitch after the material 20 is seated,
pressing front and rear sides of the material 20 by low-
ering the upper mold 11, and fixing the front and rear
sides of the material 20 to the material passing/fixing hole
912 after the material 20 passes through the material
passing/fixing hole 912. That is, in the process of passing
the front and rear sides of the material 20 through the
material passing/fixing hole 912 to fix the material 20, the
material 20 may be fixed after passing through the pass-
ing/fixing hole 912 from a lower side to an upper side or
may be fixed after the material passes through the pass-
ing/fixing hole 912 from an upper side to a lower side,
and the accompanying drawings illustrate that the mate-
rial 20 passes through passing/fixing hole 912 from a
lower side to an upper side. Accordingly, the dissimilar
material 20 may be fixed to the tray plate 9 more firmly
by fixing the front and rear sides of the dissimilar material
20 to a passing/fixing hole 912 of the material passing/fix-
ing part 91 formed in the tray plate 9 such that the dis-
similar material 20 passes through the passing/fixing hole
912.
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[0086] Next, a material forming operation 400 of press-
ing the material 20 that is moved while being fixed to the
tray plate 9 through the pressing part 6 is performed.
[0087] It is preferable that the material forming opera-
tion 400 include a process of pressing opposite sides of
the material 20, as well as front, rear, upper, and lower
sides of the material 20, a process of sequentially cutting
connection plates P of opposite sides of the material 20
after the front, rear, upper, and lower sides of the material
20 are pressed, and a process of discharging the con-
nection plates P to a lower side, and pressing opposite
sides of the material 20 the front, rear, upper, and lower
sides of which have been pressed. Accordingly, in the
present invention, because the front, rear, upper, and
lower sides of the material 20 together with the opposite
sides of the material 20 may be formed and the corners
of the material 20 may be also rounded, the design of
the product may be diversified.
[0088] Next, the process of pressing the dissimilar ma-
terial 20 through the tray plate 9 may be completed by
performing a material extracting operation 500 of sepa-
rating the material 20 that has been formed while being
fixed to the tray plate 9, and extracting the separated
material 20 to a lower side. Accordingly, in the present
invention, as a post-process, such as cutting, is made
unnecessary by cutting a circumference of the material
20 to separate and extract the circumference of the ma-
terial 20 when the finished material 20 is extracted
through the extraction part 7, costs due to the progress
of the post-process may be reduced.
[0089] Accordingly, the present invention is an availa-
ble invention by which the dissimilar material 20 is intro-
duced into and fixed to the tray plate 9 moved from an
upper side of the lower mold 12, and is an available in-
vention that may further improve productivity of the prod-
uct by continuously introducing the material 20 even only
by supplying the material plate 10.
[0090] Although the exemplary embodiments of the
present invention have been described, various chang-
es, modifications, and equivalents may be made. It is
clear that the present invention may be applied in the
same way by properly modifying the embodiments. Ac-
cordingly, the above description does not intend to limit
the scope of the present invention that is determined by
the limitations of the claims.
[0091] Meanwhile, although the detailed embodiments
have been described, it is apparent that various modifi-
cations may be made without departing from the scope
of the present invention.

<Description of Main Parts>

[0092]

1 : Press
11 : Upper mold
12: Lower mold
13 : Elevation guide part

131 : Elevation guide roll
2 : Tray plate supply unit
3 : Punching part
4 : Material plate supply unit
5 : Cutting/pressing part
6 : Pressing part
61 : First pressing part
62 : Connection plate cutting part
63 : Second pressing part
64 : Material forming/demolding part
65 : First material demolding part
651 : Mold insertion groove, 651a : Inclined surface
652 : Elevation mold, 652a : Attachment inclined
surface
653 : Central mold, 654 : Elevation pin
655 : Elevation plate
66 : Second material demolding part
661 : Mold insertion groove, 661a : Inclined surface
662 : Elevation mold, 662a : Attachment inclined
surface
663 : Central mold, 664 : Elevation pin
665 : Elevation plate
7 : Extraction part
71 : Circumference cutting part
72 : Extraction/discharge part
8 : Elevation plate striking unit
81 : Striking elevation pin
82 : Striking plate
83 : Striking part
831 : Working link, 831 a : Hinge shaft, 831b : Rotary
roll
832 : Rotary cam plate, 833 : Motor
9 : Tray plate
91 : Material passing/fixing part
911 : Central hole, 912 : Passing/fixing hole, 913 :
Deformation preventing hole
D1 : Lower mold part, D2 : Discharge mold, D3 : El-
evation pin, D4 : Elevation plate, S : Spring

Claims

1. A method of forging dissimilar materials, the method
comprising:

preparing a press comprising upper and lower
molds, each of which has a punching part, a cut-
ting/pressing part, a pressing part, and an ex-
traction part that are sequentially provided from
one side to an opposite side thereof, and repeat-
edly elevating the upper mold;
continuously forming material passing/fixing
parts in a tray plate through the punching part
by supplying a tray plate by one pitch from one
side to an opposite side towards an upper side
of the lower mold whenever the upper mold is
lifted;
introducing material plates from a front side to
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upper sides of the material passing/fixing parts
whenever the upper mold is lifted, repeatedly
cutting the material plates through the cut-
ting/pressing part, continuously introducing the
cut materials to upper sides of the material pass-
ing/fixing parts, pressing the introduced materi-
al, and fixing the materials to the material pass-
ing/fixing parts;
pressing the materials that are moved while be-
ing fixed to the tray plate, through the pressing
part; and
separating the materials that have been formed
while being fixed to the tray plate, and extracting
the separated materials to a lower side.

2. The method of claim 1, wherein each of the material
passing/fixing part comprises:

a central hole; and
one or more passing/fixing holes that are formed
on front and rear sides of the central hole such
that the materials pass through the passing/fix-
ing holes to be fixed to the passing/fixing holes.

3. The method of claim 2, wherein deformation prevent-
ing holes that extends transversely to prevent defor-
mation of the tray plate are further formed on the
front and rear sides of the central hole.

4. The method of claim 2, wherein the fixing of the ma-
terials comprises:

in a state in which a rear side of the material
plate is situated on the material passing/fixing
part that has been moved to an opposite side to
be stopped, cutting the rear side of the material
by lowering the upper mold, and seating the cut
material around an upper side of the central
hole; and
moving the material to an opposite side by one
pitch after the material is seated, pressing front
and rear sides of the material by lowering the
upper mold, and fixing the front and rear sides
of the material to the material passing/fixing hole
after the material passes through the material
passing/fixing hole.

5. The method of claim 2, wherein the forming of the
material comprises:

pressing front, rear, upper, and lower sides of
the material;
sequentially cutting connection plates of oppo-
site sides of the material after the front, rear,
upper, and lower sides of the material are
pressed, and discharging the connection plates
to a lower side; and
pressing opposite sides of the material the front,

rear, upper, and lower sides of which have been
pressed.

6. The method of any one of clams 1 to 5, wherein the
material is a metal, and the tray plate is formed of a
metal having a docility that is smaller than a docility
of the material.

7. The method of claim 6, wherein the material is alu-
minum or copper, and the tray plate is formed of iron
or stainless steel.

8. An apparatus for forging dissimilar materials, the ap-
paratus comprising:

a press having upper and lower molds;
a tray plate supply unit that supplies a tray plate
by one pitch from one side to an opposite side
towards an upper side of the lower mold;
punching parts that are provided on sides of the
upper and lower molds to continuously form ma-
terial passing/fixing parts in the tray plate;
a material plate supply unit that is provided in
front of the press to supply a material plate to
the upper sides of the material passing/fixing
parts by one pitch;
cutting/pressing parts that are provided in the
upper and lower molds at opposite sides of the
punching parts to repeatedly cut the material
plate introduced to upper sides of the material
passing/fixing parts and fix the cut materials to
the material passing/fixing parts after pressing
the materials;
pressing parts that are provided in the upper and
lower molds at opposite sides of the cut-
ting/pressing parts to press the moved materi-
als; and
extraction parts that are provided in the upper
and lower molds at opposite sides of the press-
ing parts to separate and extract the formed ma-
terials.

9. The apparatus of claim 8, wherein the press further
comprises:

an elevation guide part that supplies the tray
plate such that the tray plate is elevated to be
spaced apart from an upper surface of the lower
mold.

10. The apparatus of claim 9, wherein the elevation
guide part comprises:

a plurality of elevation guide rolls which are
formed on front and rear sides of the lower mold
to be spaced apart from each other, which main-
tains a lifted location to be elevated through a
spring below the elevation guide rolls, and each
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of which is attached to a front end or a rear end
of the tray plate.

11. The apparatus of claim 8, wherein each of the ma-
terial passing/fixing parts comprises:

a central hole; and
one or more passing/fixing holes that are formed
on front and rear sides of the central hole such
that the materials pass through the passing/fix-
ing holes to be fixed to the passing/fixing holes.

12. The apparatus of claim 11, wherein deformation pre-
venting holes that extend transversely to prevent de-
formation of the tray plate are further formed on the
front and rear sides of the central hole.

13. The apparatus of claim 11, wherein
each of the cutting/pressing parts comprises:

a material cutting part that cuts the material
through lowering of the upper mold; and
a material pressing/fixing part that is provided
on an opposite side of the material cutting part
to press front and rear sides of the material and
fixing the material to the passing/fixing holes
formed on the front and rear sides of the material
passing/fixing part after passing the material
through the passing/fixing holes.

14. The apparatus of claim 11, wherein each of the
pressing parts comprises:

one or more first pressing parts that are provided
on one side of the pressing part to form the front,
rear, and upper sides of the material;
a connection plate cutting part that is provided
on an opposite side of the first pressing parts to
connect the material passing/fixing parts of the
tray plate; and
one or more second pressing parts that are pro-
vided on an opposite side of the connection plate
cutting part to press opposite sides of the mate-
rial.

15. The apparatus of claim 11, wherein the pressing part
further comprises:

a material forming/demolding part that is provid-
ed on an opposite side of the pressing part to
finally press the material and demolding the ma-
terial from the lower mold upwards by lifting the
formed material through a resilient force of a
spring.

16. The apparatus of claim 15, wherein the material
forming/demolding part comprises:

a first material demolding part that is provided
on one side of the material forming/demolding
part to separate and extract the material while
forming front and rear sides of the material; and
a second material demolding part that is provid-
ed on an opposite side of the first material
demolding part to separate and extract the ma-
terial while forming opposite sides of the mate-
rial.

17. The apparatus of claim 16, wherein the first material
demolding part comprises:

a material pushing mold that is provided in the
upper mold;
a mold insertion groove that is defined in the
lower mold that is situated below the material
pushing mold by front and rear inclined surfaces
such that front and rear sides of an upper portion
thereof is wide and front and rear sides of a lower
portion thereof is narrow;
two front and rear elevation molds that are in-
serted into front and rear sides of the mold in-
sertion groove, have attachment inclined surfac-
es attached to the front and rear inclined surfac-
es on the front and rear sides of each of the front
and rear elevation molds, and have formed sur-
faces on facing surfaces thereof;
a central mold that is provided between the front
and rear elevation molds;
a plurality of elevation pins that are formed at a
lower portion of the mold insertion groove to
pass through the mold insertion groove so as to
push lower sides of the front and rear elevation
molds and the central mold; and
an elevation plate that is attached to lower sides
of the elevation pins to normally push the eleva-
tion pins upwards through one or more springs.

18. The apparatus of claim 16, wherein the second ma-
terial demolding part comprises:

a material pushing mold that is provided in the
upper mold;
a forming mold insertion groove that is defined
in the lower mold that is situated below the ma-
terial pushing mold by opposite inclined surfac-
es such that opposite sides of an upper portion
thereof is wide and opposite sides of a lower
portion thereof is narrow;
opposite elevation molds that are inserted into
opposite sides of the forming mold insertion
groove, have attachment inclined surfaces that
are attached to front and rear inclined surfaces,
and have formed surfaces on facing surfaces
thereof;
a central mold that is provided between the op-
posite elevation molds;
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a plurality of elevation pins that are formed at a
lower portion of the forming mold insertion
groove to pass through the mold insertion
groove so as to push lower sides of the opposite
elevation molds and the central mold; and
an elevation plate that is attached to lower sides
of the elevation pins to normally push the eleva-
tion pins upwards through one or more springs.

19. The apparatus of claim 8, wherein each of the ex-
traction parts comprises:

a circumference cutting part that temporarily
partially cuts a circumference of the material that
has been pressed through lowering of the upper
mold; and
an extraction/discharge part that is provided on
an opposite side of the circumference cutting
part to separate and cut the material that has
been finished through lowering of the upper
mold and discharge the material to a lower side.

20. The apparatus of claim 19, wherein the circumfer-
ence cutting part comprises:

a lower mold part that is inserted into the lower
mold to form a forming part, into which the ma-
terial is inserted, therein;
a discharge mold that is provided in the interior
of the forming part to be elevated;
an elevation pin that is provided in the lower mold
that is situated below the discharge mold to pass
through the lower mold and push a lower end of
the discharge mold upwards;
an elevation plate that is provided in the interior
of the lower mold to be elevated while being at-
tached to a lower side of the elevation pin and
to normally push the elevation pins upwards
through one more more springs arranged below
the elevation plate, and
wherein the apparatus further comprises an el-
evation plate striking unit that strikes a lower side
of the elevation plate through driving of a motor
to separate the material inserted into the forming
part upwards.

21. The apparatus of claim 14, wherein the first pressing
part or the second pressing part comprises:

a lower mold part that is inserted into the lower
mold to form a forming part, into which the ma-
terial is inserted, therein;
a discharge mold that is provided in the interior
of the forming part to be elevated;
an elevation pin that is provided in the lower mold
that is situated below the discharge mold to pass
through the lower mold and push a lower end of
the discharge mold upwards;

an elevation plate that is provided in the interior
of the lower mold to be elevated while being at-
tached to a lower side of the elevation pin and
to normally push the elevation pins upwards
through one more more springs arranged below
the elevation plate,
wherein the apparatus further comprises an el-
evation plate striking unit that strikes a lower side
of the elevation plate through driving of a motor
to separate the material inserted into the forming
part upwards.

22. The apparatus of claim 20 or 21, wherein the eleva-
tion plate striking unit comprises:

a striking elevation pin which passes from a
center of a lower side of the spring downward,
an upper portion of which passes through the
spring, and a lower portion of which protrudes
to a lower side of the lower mold;
a striking plate that is provided below the striking
elevation pin to be horizontally attached to the
striking elevation pin such that the striking plate
is elevated through a guide shaft around the
striking plate;
a spring that is resiliently installed in the striking
elevation pin to be disposed between a lower
surface of the lower mold and an upper side of
the striking plate; and
a striking part that strikes a lower surface of the
striking plate through driving of a motor.

23. The apparatus of claim 22, wherein the striking part
comprises:

a working link a center of which is fixed to the
press through a hinge shaft such that the striking
part is rotated about the hinge shaft, one end of
which is attached to a lower side of the striking
plate, and an opposite end of which is provided
with a rotary roll; and
a rotary cam plate that is connected to a rotary
shaft of the motor to be rotated and in which the
rotary roll is attached to a circumference of the
rotary cam plate, such that the striking plate is
stricken by changing an angle of the working
link.

24. The apparatus of claim 8, wherein the material is a
metal and the tray plate is formed of a metal that has
a docility that is smaller than that of the material.

25. The apparatus of claim 24, wherein the material is
aluminum or copper, and the tray plate is formed of
iron or stainless steel.
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